Quantum Chemical Methods
In the configuration interaction method (see e.g. [Z]) the Ritz variation principle is used to solve the molecular Scbrodinger equation
where H is the Hamiltonian operator describing the molecular system, Y is a manyelectron wave function and E is the molecular energy. In any case, we could show that our overall approach of defining tasks by se-menting the v and w vectors was successful. Thus. in the next step effons were made to reduce the I/O while changing the basic outline of the program as little as possible. This goal was achieved by introducing two features: a) the concept of a local virtual disk and b) by developing a data compression scheme for the v and w vectors. The virtual disk gave us a flexible tool to store files in the local central memory of each processor. By means of the data compression the size of the v and w vectors were reduced by factors of four to five. Obviously, best results couid be achieved when all data could be kept in core.
This second program version was tested on the Intel Touchstone Delta and and the IBM SP1. Now, the performance was very good for up to about 32 processors. processors were performed.
In Fig. 1 for one typical iteration the speedup with the number of processors is shown a d compared to the theoretical value. The results are very satisfactoxy up to about 64 processors and then start to deteriorate. Beginning with 96 processors there is no increase in the Speedup aymore. The main reason for this rerardation is the fact that the load balancing mechanism is not so efficient anymory because only a few segment pairs are available for each processor. Moreover. also other evenrs which were not relevant before now increase in relative importance.
Conclusions and outlook
We regard it as a great success that we can run the CI section of the COLUMBUS program system -which incorporates all the complexity of the MRSDCI methodefficiently on a distributed memory system like the Delta Investigations on the SPl machine are in progress. Our next main step will be the introduction of a "double direct-' approach which avoids the storage and sorting of the 3-and llexternal twoelectron integrals. A sequential. A 0 driven code is already available [27]. We are contident that with this new features included we will be able to r& our program efficiently on several hundred processors.
